Decreased hepatocellular volume and intact morphology of tight junctions in calcium deprivation-induced cholestasis. Stereological and multiple indicator dilution analysis.
Cholestasis induced by perfusion of the liver with hypocalcemic media has been ascribed to several defects in bile secretion including increased biliary permeability. To investigate this model of cholestasis further, livers perfused with hypo- and normocalcemic media were examined stereologically using thin sections and freeze-fracture replicas. Organization of tight junctions was not altered by hypocalcemia; neither the number of strands nor the junctional depth were significantly affected. By contrast, the volume of hepatocytes decreased by 11% (p less than 0.001), compensated for by an increase in the space of Dissé and of the sinusoids. The canalicular length decreased by 25% (p less than 0.01), while the canalicular membrane surface was not altered. Multiple indicator dilution studies confirmed a decrease in hepatocellular volume, measured as the water space by 14% (p less than 0.03). This was compensated for by an increase in the extravascular sucrose, but not the albumin space. Immediately after switching from normo- to hypocalcemic perfusate a K+ efflux of 62 mumol/g liver was observed corresponding to approx. 8% of the hepatocellular water space. Our results suggest that hypocalcemia-induced cholestasis is due, at least in part, to a disturbance of the osmotic equilibrium, possibly caused by impairment of an ion transport system involved in hepatocellular volume control.